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Introduction
The growing number of leveraged buyouts (LBOs) and the accompanying growth of private equity markets before the turmoil in the debt markets in 2008 have raised a controversial debate. Particularly in Europe, there is an ongoing discussion about regulation of private equity transactions. Examples are a Green Paper by the European Commission (2005) and a famous speech of Germany's former vice chancellor Franz Müntefering, who equated private equity investors with locusts and stated that those investors would hollow out companies for their own benefit.
2 It is often argued that the high amount of debt used to finance a private equity transaction, which is usually secured by the portfolio firm´s assets or future cash flows, may lead to financial constraints and firm distress.
In contrast, theoretical and empirical contributions suggest that ownership changes shift resources to more efficient uses and more active managers (Harris et al., 2005; Jovanovic and Rousseau, 2008) . Private equity investors may increase a firm's access to financial resources and in addition, these investors can reduce information asymmetries in financial markets by improving governance mechanisms in funded firms. The latter argument is based on active monitoring implemented via significant board rights of private equity investors and high incentives for its management to improve the profitability of the portfolio firm (e.g., Cumming et al., 2007; Kaplan and Strömberg, 2009 ).
Related to that, Brown and Petersen (2009) show that financial constraints, approximated by investment-cash flow sensitivities, decreased for US quoted manufacturing ¿rms between 1970 and 2006. The authors argue that this decline is mainly due to improvements in capital markets. Agca and Mozumdar (2008b) find that increasing fund flows of insurance companies, pension funds, mutual funds and closed-end funds decreases investment-cash flow sensitivities of portfolio companies. Further, the authors detect that institutional ownership also reduces the sensitivity of investment to internal funds.
Our paper investigates the link between private equity investors, financial constraints and investment spending empirically. Surprisingly the impact of private equity on investment and 5 financial constraints has yet only been investigated for early stage investments (Bertoni et al. 2008 , Manigart et al. 2003 . To the best of our knowledge, there is no empirical study that analyzes the role of expansion financing and private equity based buyouts on investment and financial constraints of portfolio firms systematically. 3 Our paper aims to fill this gap. We further contribute to the current debate and the existing literature on private equity and venture capital by comparing the effects of both expansion financing and buyouts across countries including a country with a "market based" financial system and a well-developed private equity market, the UK, and a country with a less developed private equity market and a "bank based" financial system, France.
To evaluate the impact of private equity investors on investment and financial constraints, we estimate an investment equation which is derived from a sales accelerator model (see e.g., Harhoff, 1998; Mairesse et al., 1999) . To take into account unobserved firm heterogeneity in general and the endogenous nature of private equity investments and other variables, the investment equations are estimated by generalized method of moments (GMM) techniques using lagged levels of the regressors and additional variables as instruments. Our empirical framework is applied to a large panel data set that covers firms from France and the UK over the period 1998-2007. Our results suggest that private equity backed transaction on average alleviate financial constraints and induce higher investment in portfolio firms. Splitting private equity transactions into buyouts and expansion investment, we find higher investment rates and a lower dependence on internal funds for firms in the UK after a buyout, while investment in buyout firms does not differ significantly from non-private equity financed firms in France.
The rest of this paper is organized as follows. In section two, we provide a brief review on the literature on the effects of private equity on the performance of portfolio firms and derive our hypotheses. Section three describes our empirical model, sections four provides a description of the data. Results of the econometric analysis are presented in section five, section six concludes.
3 Some empirical studies analyse the relationship between management buyouts -which are often but not always conducted in cooperation with private equity investors -and capital expenditures (Smith 1990 , Kaplan 1990 , productivity (Harris et al. 2005 ) and employment growth (Amess and Wright 2007) . Recently, Davis et al. (2008) and Boucly et al. (2008) analyze differences in employment growth rates between firms affected by a private equity-financed leveraged buyout and other firms.
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2 The economic role of financial intermediaries in funded firms
Theoretical background
Venture capitalists (VCs) raise funds from corporate investors or financial companies like banks, insurance companies or pension funds and provide private equity to the selected firms (portfolio firms). They hold the shares for about five years on average (see e.g., Manigart et al., 2002) Seminal work by Stiglitz and Weiss (1981) for the credit market and Jensen and Meckling (1976) and Myers and Majluf (1984) for the equity market point out that financial markets are characterized by information asymmetries between firms and financiers. If information asymmetries exist, the Modigliani-Miller theorem (Modigliani and Miller 1958) , which is based on the assumption of perfect capital markets and predicts that the source of financing is irrelevant for investment decisions, does not hold. New institutional economic theory and finance theory suggest that specialized financial intermediaries like VCs are able to reduce some of these information asymmetries between entrepreneurs and financiers effectively.
Risk-pooling (Amit et al., 1998) , risk-diversification (Diamond, 1984, Norton and Tenenbaum, 1993) , specialization (Chan 1983 ) and the better opportunity to syndicate investments (Lerner 1994) are the main arguments that explain that VCs have an advantage in screening potential targets, contracting, monitoring and advising selected portfolio firms compared to other investors (see e.g., Admati and Pfleiderer 1994 and Kaplan and Strömberg, 2001 for details).
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Three main arguments could be put forward for an outperformance of private equity financed firms: (i) provision of sufficient financial resources, (ii) monitoring and management support and (iii) signaling effects. Given that a VC decides to invest in a firm, the funded firm receives the capital within a short time period. VCs do not only provide capital but also management services (Gorman and Sahlman, 1989) . 5 VCs usually monitor their portfolio firms intensively and obtain regular reports on performance, visit the firm and attend board meetings. The governance structure is beneficial to reduce agency costs and to improve operating efficiency of funded firms. While VCs mostly offer carried interest 6 to portfolio managers, the management of these portfolio companies has a high incentive to handle the value creation process successfully. In fact, many portfolio firms perform poorly at the time of acquisition and VCs use their board rights to replace the management team (Kaplan and Strömberg 2001) . VCs might also provide value-added resources for their portfolio firms indirectly: investments of VCs can signalize firm's quality for uninformed third parties (e.g.
banks, supplier, customers) implying a better access to external resources for portfolio firms (Stuart et al., 1999) .
Previous empirical findings
Several empirical studies deal with the economic effects of VCs. Among others, Kortum and Lerner (2000) find that private equity investments of VCs spur innovation activities at the industry level. Recently, Engel and Keilbach (2007) discussed empirical findings at the firm level and argued that the high sophisticated screening procedure of VCs may drive the majority of the difference between private equity financed and non-private equity financed firms. Based on a matching procedure, they find that the early stage financed start-ups in their sample attained an annual employment growth rate that is 16% higher than in their comparison group. This is remarkably lower compared to other studies, e.g. Lerner (1999) .
They find no significant differences between the number of patents as well as the probability of a patent application between early stage financed start-ups and other firms.
5 Several studies dealt with the management advice of VCs in detail (Bygrave and Timmons, 1992; Hellmann and Puri, 2002 , to mention a few). 6 Carried interest is well known as the 80/20 rule. According to this rule, investors receive 80 percent of profits, while 20 percent of profits, known as carried interest, are received by the portfolio management of the VC. investors, an increasing number of studies has been published in recent years (Cumming et al., 2007 and Kaplan and Strömberg, 2009 summarize much of this literature). Harris et al. (2005) find that ownership changes in management buyouts 7 enhance labor and total factor productivity at the plant level, but they do not differentiate between private equity and nonprivate equity backed deals. They provide some evidence that this results from downsizing the workforce and outsourcing of intermediate production stages. Wright (2007a, 2007b) do not find significantly lower employment growth of buyout firms after a buyout transaction. In contrast to these findings, Boucly et al. (2009) Bond and Meghir, 1994) and apply a twostep system GMM estimator to identify the effect of venture capital finance on investments of funded firms. In fact, the authors find that venture capital financed firms have a significantly higher investment rate than non-venture capital financed firms. In contrast to Manigart et al. (2003) , investment-cash flow sensitivity for venture capital financed firms do not differ significantly from those of non-venture capital financed firm. While Manigart et al. (2003) do not consider differences in the investment rates of private equity financed firms compared with non-private equity financed firms, the results of both studies cannot be easily compared.
It is possible that the significant higher investment-cash flow sensitivity in Manigart et al. (2003) is driven by higher investment spending of private equity financed firms. Wright et al., 2006; Bottazi et al., 2008) . Both countries may also be different with respect to firms seeking and receiving private equity.
Predictions
The efforts of VCs can affect (i) the level of investment spending of funded firms and (ii) the dependence of investment on internal finance. Related to the first one, private equity financed expansion may help to increase investment opportunities. Investment spending of private equity financed firms with expansion financing should be clearly higher than for the remaining firms. The investment spending of buyouts is expected to be different from targets of expansion financing. Above mentioned empirical evidence suggests that after a buyout, the operating performance usually increases, but capital expenditures have sometimes found to be declining (e.g., Kaplan, 1989) . Private equity financed buyout transactions may also have a conflictive effect. The high amount of debt used to finance a private equity buyout transaction, which is usually secured by the portfolio firm´s assets or future cash flows, may lead to a worse access to external finance and increase the probability of firm distress. The remarkable increase in debt to assets ratios may limit the control function of debt in buyout based organizations. Such a control function is only feasible if the access to external financial resources in the next period is not affected by the increased debt level.
Based on these theoretical considerations we expect that investment-cash flow sensitivities are significantly reduced for private equity financed firms with expansion financing.
Contrariwise, the effect on investment-cash flow sensitivities for buyout firms is ambiguous from a theoretical point of view.
Empirical approach
Empirical tests for imperfections in capital markets are usually based on the estimation of investment-cash flow sensitivities. In a variety of alternative investment models, a significantly positive relationship between cash flow and investment can -under specific circumstances -be interpreted as evidence for financial constraints. In incomplete financial markets external sources of financing are more expensive than internal sources. The higher the cost premium for external finance, the higher a firm's preference for internal financial resources. Since for a financially constrained firm external finance is not available or only available at prohibitively high costs, it will only invest if it has sufficient internal funds available. A fundamental critique on the assumption of monotonicity regarding investment-cash flow sensitivities and financing constraints is formulated by Kaplan and Zingales (1997) . The authors present a counter example in a theoretical model where a priori more financially constrained firms are characterized by lower investment-cash flow sensitivities than a priori less financially constrained firms, and find some empirical support for this prediction. Bond and van Reenen (2008) discuss the critique in detail and argue that the findings of Kaplan and Zingales (1997) only apply to static and not to dynamic investment models that are usually chosen in empirical investigations. Furthermore, the a priori expectation of financially constrained firms based on a subjective set of criteria and the small sample of Kaplan and Zingales (1997) may hamper the generalizability of their findings.
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The empirical implementation of the Q-model critically hinges on the assumption that stock market prices reflect expected discounted future profits. Among others, Schiantarelli (1996) and Hubbard (1998) argue that stock markets might not be efficient and stock price data could be a very imprecise proxy. Recently, Cummins et al. (2006) show that after controlling for 9 The adjustment cost function is for example assumed to be homogenous of degree one in investment and capital. Most empirical implementations of the Q model are based on quadratic adjustment costs (see Bond and van Reenen 2008 for a discussion). 10 A similar critique can be also derived from Jensen's (1986) free cash flow hypothesis. As mentioned in the previous section, management-led firms with free cash flow and ineffective corporate governance mechanisms may tend to over-invest and thus, the investment rate is positively related with cash flow.
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analysts' forecasts in the regression -which they argue is a more precise proxy for expected discounted future profits-cash flow is no longer significantly related to investment spending. 11 However, Carpenter and Guariglia (2008) as well as Agca and Mozumdar (2008a) show that the results from Cummins et al. (2006) are not robust to small changes in the model specification and the time period investigated. Further, it should be noted that the firms used in the sample by Cummins et al. (2006) are listed companies with an average value of sales above 3 billion US $, which are arguably not the firms that are most likely to be financially constrained.
Due to the potential problems of the Q model and its non-applicability to unquoted firms, many researchers prefer alternative econometric approaches which avoid the use of stock price data. Bond and Meghir (1994) apply an Euler equation and extent the model to consider imperfections in product and financial markets. Both Euler equation and Q-models follow from a firm´s dynamic optimization problem and assume convex adjustment costs.
Many empirical studies find, however, large adjustments in firm-level data and thus, the assumption of convex adjustment costs might be violated (see Bond and van Reenen 2008 for details) . Due to these problems, reduced form models like error-correction models (see e.g. Harhoff 1998 , Mairesse et al. 1999 , Bond et al. 2003 and dynamic versions of sales accelerator models (see Harhoff 1998 , Manigart et al. 2002 , which can be interpreted as an approximation to an unknown complex adjustment process, have been used increasingly in the last years. The restrictive assumption of convex adjustment costs is relaxed, but may induce the problem that cash flow can potentially be correlated with unobserved expected future profitability if the adjustment process is not described adequately. However, Bond et al. (2003) show that the ability of cash flow to forecast future cash flow or sales does not differ remarkably across groups of firms that are assumed to be differently affected by liquidity constraints. Hence, even if cash flow conveys some information about investment opportunities, differences in investment-cash flow sensitivities are a valid indicator for differences in the importance of financing constraints across groups of firms.
Since a lot of portfolio firms in our sample are unquoted and the severity of measurement error in Q models is an ongoing discussion, we do not consider this model. Instead, we apply 14 a dynamic version of a sales accelerator model (see e.g., Harhoff, 1998; Mairesse et al., 1999) to investigate the impact of private equity on investment and financial constraints of portfolio firms.
The dynamic sales accelerator model typically includes current and lagged sales growth, the lagged investment to capital ratio and cash flow or an alternative measure for internal finance.
Since private equity investors might chose portfolio firms with high growth potential based on innovations, we control for lagged levels of intangible assets in our specification, to avoid a spurious correlation between private equity and investment of portfolio firms. For the same reason we also include banking debt, because firms selected by private equity investors might be confronted with credit rationing to a different extent than other firms before the acquisition and thus, may be characterized by different debt levels.
Our basic empirical model is given by:
where I it denotes gross investments in tangible fixed assets of firm i in year t, K i,t-1 is the value of tangible fixed asset at the end of the previous year, t-1. ǻy it (ǻy i,t-1 ) is the contemporary (lagged) one-year change of the logarithm of sales, ITA i,t-1 denotes the lagged value of intangible assets, B i,t-1 denotes the lagged value of long-term debt (which is predominantly banking debt), C it is the current cash flow, D i is a firm-fixed effect, Z t contains period fixed effects and İ it is an error term. Investment is computed as:
where it δ denotes the firm-specific rate of depreciation. Hence, our measure of investment explicitly allows for disinvestment and thus negative values of it I .
To discriminate between private equity and non-private equity backed firms we add a dummy variable for private equity-backed firms and an interaction term with the cash flow to capital ratio to the model: Arellano and Bond (1991) .
The estimation procedure allows treating the explanatory variables as strictly exogenous, predetermined or endogenous. This implies that the explanatory variables are uncorrelated with all realizations of the error term, only correlated with past realizations of the error term or in addition correlated with present shocks, respectively. If the error term in equation (3) is serially uncorrelated, the error term in first differences follows a moving average process of order one. If this assumption holds and the model is correctly specified, one-period lagged levels of predetermined variables and two-periods lagged variables of endogenous variables are valid instruments. Similarly to the cash flow and sales growth variables, private equity financing might be endogenous as there might be feedback from past investment to future 12 We will test this assumption explicitly in this paper. 13 An alternative estimator for dynamic panel data models is the GMM system estimator (Blundell and Bond 1998) which has been found to be more efficient and less effected by weak instruments, especially in series that display high persistence, i.e. are close to a unit root. Unfortunately, our specification tests indicated that the additional assumptions regarding stationary and initial conditions of the variables were not met in our data. Further, we could reject unit roots for all variables in AR(1) models. We further found that for the estimates of the AR(1) processes with the difference GMM estimators were in all cases above the fixed effects estimator (which is biased downwards) and below the OLS estimator (which is biased upwards). Hence, we conclude that our results are not largely affected by weak instruments. Results are available upon request.
acquisitions by private equity investors, or these investors might select portfolio firms with higher unobserved future profitability. We will address this question carefully.
We treat cash flow and current sales growth as endogenous and lagged intangible assets and bank debt as predetermined. We either treat PE it as exogenous or use lagged values of all regressors as instruments. In an alternative specification we use two year lagged values of ownership dispersion as an exclusion restriction. This variable is calculated as the Herfindahl index of equity shares across all owners. The higher the free float of a company´s shares or generally the more dispersed the shares of a company are across owners, the easier it should be for an external investor to acquire a firm. Hence, this variable should be negatively correlated with an acquisition by a private equity investor.
As we exclude firms that belong to a corporate group or are subject to an industrial M&A, this variable picks up variation in ownership concentration that do not imply differences in control rights. Although one might argue that ownership concentration might be correlated with corporate governance mechanisms that may affect investment and liquidity, this should only be true of control relevant stakes. 14 We will explicitly test the validity of this additional instrument. In an amplification of the model we use the predicted probability of acquisitionestimated by a Probit model -as an alternative instrument.
For estimation we use the more efficient two-step variant of the Difference GMM estimator, where the second-step estimation is based on weighted results from a consistent first-step estimator. To correct standard errors for heteroscedasticity and possible autocorrelation, the finite sample correction proposed by Windmeijer (2005) is applied in all GMM estimations.
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Data and Descriptives
The data used in this paper is compiled from two different sources. The second data set used is the AMADEUS database, a database that provides information on firms' balance sheet and profit and loss accounts for up to ten years as well as ownership and subsidiary information. The financial data include balance sheet items and information from profit and loss accounts and are collected from company reports which are supplemented by specialized regional information providers. Further, among other variables, AMADEUS includes information about employment, industry, legal form and date of incorporation. The database has been used in numerous empirical firm-level studies. 17 Since we merged six updates (no. 64, 88, 113, 136, 146 and 168) of the database we are able to consider entry and exit of firms and thus a broader sample of firms to identify equity holdings of venture capital companies. Observations from the AMADEUS database are merged with the transaction data from ZEPYHR by a common firm identifier. Since the availability of balance sheet data varies considerably across countries, we restrict our analysis to firms from the UK and France.
Based on the merged data set we identified target firms of private equity transaction and deleted all firms that were involved in other mergers and acquisitions or belong to an industrial corporate geroup. For a private equity backed transaction either the business description of the acquirer or the financing of the deal had to indicate the involvement of private equity. 18 We used a combination of the description of the deal type and information about acquired and final stake of an acquirer to classify buyouts and expansion financing. We classified deals that indicated the use of development capital or a capital increase and the acquisition of a minority stake by a private equity investor as expansion financing. Buyouts where defined as transactions in which a private equity investor acquires a majority stake and 16 Results are available from the authors upon request.
17 Konings et al. (2003) apply the dataset to investigate financial constraints and company investment in transition countries. 18 See the data appendix for details. the description of the deal type indicated a buyout. Our definition of buyouts includes private equity backed management buyouts, but excludes non-private equity financed management buyouts.
We performed some standard data cleaning procedures that are described in the data appendix. The available time period spans the years 1998 to 2007. Since our preferred estimation method is not applicable to panels with gaps and requires the availability of lagged values of the regressors, we only kept firms with at least three consecutive firm-year observations. Further, we only kept firms for which unconsolidated accounts were available and deleted firms with a median value of sales or total assets below € 2 million. Table 2 provides some summary statistics for the key variables used in this study (see Table 1 for variable definitions). In contrast to many other studies for the UK and France (e.g. Bond et al. 2003) , our sample contains a high share of small firms. In line with this observation, the investment to capital ratio as well as the cash flow to capital ratio is higher compared to these studies. In the UK, private equity backed firms are characterized by higher investment and cash flow to capital ratios than other firms, but this is not true for firms in France. Within both countries, private equity backed firms are on average larger and display higher levels of banking debt.
The separate statistics for buyout firms and firms with expansion financing display a large heterogeneity of private equity backed firms. Only firms with expansion financing are characterized by higher investment rates than non-private equity financed firms. On average they are younger, but larger than other firms and are characterized by lower cash flow to capital ratios. Noticeably, the average growth rates of employment and sales are within both countries a multiple of those of non-private equity backed firms. The comparison of mean values further shows that targets of private equity financed buyouts are substantially larger than targets of expansion financing and non-private equity financed firms. They have lower investment rates than the average firm, are older and display similar growth rates of employment and sales. Cash flow to capital ratios of buyout firms are remarkable high, given that this ratio is usually declining with firm size. The level of leverage in private equity financed buyout firms in France and the UK is similar to remaining private equity financed firms. This indicates that private equity investors carefully assure that their portfolio firms do not become overindebted.
Private equity financed firms display a higher share of intangible assets which indicates higher innovation efforts. Table 3 suggests that this is at least partly driven by differences in the distribution of firms across industries. Relative to other firms, private equity-backed firms more often operate in knowledge and technology intensive industries in which innovation activities are more important. While buyouts are in general more concentrated in manufacturing industries, more than fifty percent of firms with expansion financing are located in knowledge intensive service sectors. The latter one may reflect the "new economy hype" since many expansion financed firms had business emphasis on services based on radical breakthroughs in new technologies (i.e. information and communication technologies).
The structure of the unbalanced panel used for estimation is depicted in Table 4 . It indicates that buyouts are much more common in the UK, where they account for two thirds of all private equity financed firms in the sample. In general, private equity financed transactions are much more present in the UK relative to the number of observations. This finding is consistent with aggregate statistics of venture capital markets published by the European Private Equity & Venture Capital Association.
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In Tables 5 and 6 results from Probit regressions for the probability of an acquisition are depicted. Within both countries, private equity investors choose firms with higher sales growth and intangible assets, while a high concentration of ownership reduces the probability of an acquisition. A high cash flow ratio is positively associated with a buyout, but negatively correlated with future expansion financing. This seems plausible, as firms with low cash flow need capital infusion to exploit growth opportunities and firms with high cash flow are those where we expect a lower level of growth opportunities, but a higher capacity of handling increased debt levels.
Results
In Table 7 results from simple OLS and fixed effects regressions of our investment model are presented. These models do not account for endogeneity of the covariates and do not properly control for the dynamics in the investment decision. In particular, OLS and fixed effect regressions produce a biased estimate for the lagged dependent variable that also affects the 20 estimates of the other coefficients. Furthermore, the coefficients of the other variables may be biased due to correlation with unobserved factors. The results of previous studies indicate that investment-cash flow sensitivities are biased downwards in OLS and fixed effects models due to simultaneity (see e.g. Bond et al. 2003) . Hence, the results in table 7 rather serve as a benchmark for the GMM estimation described in section 3. In both countries we see that private equity financed firms are characterized by a significantly lower investment-cash flow sensitivity as well as a significantly higher investment rate. As columns (2) and (4) show, within-firm variation in private equity ownership is correlated with within-firm variation in investment spending and a lower correlation between variation in investment spending and variation in cash flow.
In Table 8 and 9 results from the Difference-GMM estimations are reported. The test statistics show that the validity of our instruments cannot be rejected at conventional significance levels as the Arellano-Bond test does not indicate autocorrelation of second order and the Hansen test does not reject the orthogonality of our instruments to the error term. Column (1) shows results were the private equity dummy is treated as exogenous, in column (2) (2)- (4). Further, the Hansen tests for the validity of the lagged levels of the regressors as instruments and the autocorrelation test do not reject the validity of the instruments. We can fairly conclude that our results are not primarily driven by the endogeneity of private equity backed acquisitions.
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Irrespective from this positive effect of private equity financing on average, the debate about regulation of private equity financed deals focuses rather on buyouts than on expansion financing of private equity backed firms. Therefore, in Tables 10 and 11 , we present findings for expansion financing and buyouts separately. In France, we see that only expansion financing affects investment and investment-cash flow sensitivities significantly, while in the UK both buyouts and expansion financing have a significant impact. Thus it seems that expansion financing clearly spurs investment and reduces financial constraints while the evidence for buyouts is mixed. Neither lower nor higher investment-cash flow sensitivities for buyout firms are detected in France.
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The degree of financial constraints is usually found to be quite heterogeneous across different groups of firms and it is often argued that it is higher for small firms. To check whether the impact of private equity investors differs across firms of different size, we estimated separate regressions for firms with a median value of total assets below and above 30 million € respectively. 23 The results are depicted in columns (2) and (3) of Table 10 and 11. We see that 20 This value is beyond the 95%-quantile of
within both countries. 21 Results of a Hausman tests in which we compared the model in column (1) to the alternative specifications did not indicate invalidity of this specification as well. 22 As the previous results did not indicate that endogeneity of private equity backed transactions is a severe problem in the Difference GMM estimations, we only present results that assume exogeneity of private equity for the heterogeneous effects. However, treating private equity as predetermined or endogenous yielded similar although less precisely determined coefficients. 23 This threshold was chosen in order to ensure a sufficient number of firms with buyout financing and firms with expansion financing for each size class in both countries. While only a small fraction of firms without 22 the cash flow sensitivity of larger French firms is very small and not significantly different from zero, while it remains positive and significant for larger firms in the UK, although the coefficient is lower than for the group of smaller firms. This is line with Bond et al. (2003) , who find significantly positive cash flow sensitivities for firms in the UK but insignificant cash flow sensitivities for French firms using a sample of predominantly large, publicly listed firms. Relationship banking that characterizes bank-based financial systems is often argued to be more effective in reducing information asymmetries than market based financial systems.
In both countries the effect of private equity investors and most importantly the interaction with cash flow is only significant for the sample of smaller firms. This finding is consistent with our interpretation that the effect of private equity investors on investment mainly stems from the reduction of financial constraints which are arguably more severe for smaller firms.
For the subgroup of smaller firms, the results from the regressions presented in tables 8 and 9 are confirmed. Expansion financing is associated with higher investment and lower cash flow sensitivities in both countries, while the effect of buyouts is only significant for firms in the UK. All in all, the results indicate that expansion financing by venture capitalist can spur investment and alleviate financing constraints in portfolio firms, while buyouts do at least not undermine investment.
We can only speculate about the reasons behind this difference between France and the UK.
On the one hand, targets of buyouts in France and the UK can be different in certain attributes like financial soundness, growth opportunities and attitudes of the owners or the management.
On the other hand, the supply side conditions, namely the size and structure of private equity markets differ between both countries (see e.g., Wright et al. 2006) . Since the UK private equity market has a long history of financing buyouts, one may argue that the UK market defines specific needs and capabilities to improve the allocation of financial resources as well as the efficiency in the corporate sector.
One potential concern is that first-differencing does not remove unobserved heterogeneity that interacts with other regressors, especially cash flow. Put differently, if private equity backed firms display different responses of investment to cash flow before an acquisition, our results might be misleading. To investigate this issue we compared investment-cash flow sensitivities of firms that receive private equity in the future, with other firms. Therefore we created a private equity financing in our sample has a value of total assets above 30 million € this is not true of private equity backed firms.
dummy variable
it PREPE that equals one for firms without private equity ownership at time t that received private equity later in our sample period and interacted this variable with cash flow. We excluded firm-years with private equity ownership from the sample. The results are depicted in table 12. 24 We see that within both countries investment-cash flow sensitivities of firms receiving private equity are not significantly different from other firms, although the coefficient is negative. Thus it seems that the differences in investment cash flow sensitivities of private equity backed firms arise after an acquisition takes place.
Our results so far crucially depend on the ability of cash flows sensitivities within fixed effects and difference GMM models to identify financial constraints. As argued by Cummins et al. (2006) cash flow might be correlated with fundamental firm characteristics that are a predictor for future profitability and hence investment opportunities. This might be a problem, if the ability of cash flow to predict future profitability varies across private equity backed firm and other firms. To investigate this issue we follow Bond et al. (2003) and estimate simple forecasting models for future cash flow including all regressors from the investment model on the right hand side. Results in Table 13 show that the ability of cash flow to forecast future cash flow is not significantly different for private equity backed firms in the UK compared to other firms. The coefficient is only weakly significant in France and the small magnitude of the coefficient indicates that the different role of cash flow to forecast future profitability for private equity backed firm and other firms is unlikely to be the predominant explanation for the differences in investment-cash flow sensitivities.
Another concern is that firms with persistent negative cash flows might display a low sensitivity of internal funds to investment as they might be unable to adjust investments to changes to changes in internal financial resources (see e.g. Brown and Petersen 2009 ). This might be a problem in our analysis if firms with negative cash flow might be distributed unequally across private equity backed firms and other firms. However, excluding firm-year observations with negative cash flow from our sample did not change our results notably. We performed several further robustness checks, in which we ran regressions that contain an interaction of the private equity dummy with other regressors or an interaction of lagged size (total assets) with cash flow. These alternative specifications did not alter our main 24 conclusions. 25 All in all, the results indicate that on average, private equity investors have the potential to reduce financial constraints in portfolio firms and buyouts do at least not enhance liquidity constraints.
Conclusion
While positive impacts of start up financing from private equity investors on the growth of portfolio firms are mostly accepted among policy makers and researchers, the impact of private equity financed buyouts on portfolio firms is subject to a controversial debate.
Using a large panel data set of French and British firms this paper analyzes the effects of both buyouts and expansion financing provided by venture capital companies on investment spending and the dependence of investment on internal finance in portfolio firms. We find that private equity financed firms in the UK and France are characterized by higher investment spending and a lower sensitivity of investment to internal finance. Using dynamic panel data and instrument variable techniques we find that neither unobserved heterogeneity nor endogeneity of private equity transactions are likely to be the predominant explanation for this finding. We cannot reject the null hypothesis that an acquisition by private equity investors is exogenous in our investment equations. Since investment spending of private equity financed firms is similar to other firms before the event of a private equity transaction, the lower investment-cash flow sensitivity of these firms indicate a reduction of financial constraints after the acquisition.
While we find that expansion financing spurs investment in both countries, buyouts have a positive impact on investment in the UK and no impact on investment in France. Consistent with the view that small and medium sized enterprises are mostly affected by financial constraints, we find that private equity is only associated with higher investment and lower investment-cash flow sensitivities for these firms. Hence, in contrast to the notion of several policy makers we do not find any evidence that private equity financed buyouts aggravate financial constraints in portfolio firms. 25 Results of robustness checks are not reported to save space but are available upon request.
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A useful extension of our analysis would be to examine the impact of private equity financed transactions on other measures of firm performance such as productivity or (employment) growth. Further, it might be interesting whether our results also extent to R&D expenditures or other investment types of intangible nature, which are even more dependent on financial structure and to decompose the effects of buyouts to the degree of debt that is used in the transaction. Regarding the remarkable cross-country differences in the effects of buyouts it would be interesting to analyse sources of the differences in detail. In this paper we can only speculate whether the outperformance of UK buyouts is driven by unobserved heterogeneity of target firms, private equity investors or governance mechanism. Manufacturing, hightech: 24, 29, 31, [33] [34] [35] Manufatcturing, [25] [26] [27] 30, 32, 36, 37 knowledge intensive services: 40, 41, 61, 62, 64, [70] [71] [72] [73] [74] [50] [51] [52] 55, 60, 63, 90, 92, 93 Firms Observations  PE=1  EF=1  BO=1  3  2096  6288  384  207  183  4  3694  14776  500  296  228  5  2043  10215  435  255  200  6  1504  9024  384  192  204  7  4337  30359  518  252  287  8  4411  35288  576  232  352  all  18085  105950  2797  1434  1454   Firms Observations  PE=1  EF=1  BO=1  3  1502  4,506  252  65  190  4  1753  7,012  338  132  206  5  1176  5,880  339  100  244  6  828  4,968  324  54  270  7  1609  11,263  658  133  532  8  675  5,400  328  80  248  all  7543  39029  2239  564  1690 France UK 
Appendix
Data Appendix
Data cleaning and sample selection
Firms with missing information on key variables like cash flow, investment or sales growth were deleted from the sample. A few observations had to be dropped because of implausible values such as negative values for sales or the capital stock or a value of fixed assets greater than total assets. Further, the upper and lower 1%-quantile of sales growth and the investment to capital ratio as well as the upper 1%-quantile of the long term debt to total assets ratio were deleted. Values of the cash flow to capital ratio above 5 were deleted from the sample to eliminate coding errors and outliers. All monetary variables are measured in 1000 € and in prices of the year 2000. We excluded firms that were subject to a merger or acquisition or a management buyout that did not involve a private equity firm or were part of an industrial corporate group at the beginning of our sample period. Firms from the primary sector (NACE two-digit industry 01-14), holding companies (NACE 7415), financial companies (NACE 65-67), firms from public sectors (NACE75, 80, 91) as well as firms with a legal form that is not public or private limited were excluded. Further we only kept firms with a median value of annual sales and total assets above 2 million €, based on all available firm-year observations, to ensure a minimum of comparability of portfolio firms and our comparison group.
Classification of private equity backed transactions
To identify private equity transactions, three steps where performed. The first was to define potential private equity firms by the business description. In particular the business description had to include spelling variants of at least one of the following words: private equity, venture capital, venture partner, risk capital, seed capital, seed fund, private fund, corporate venturing, angel investment or buyout fund. The NACE classification is not appropriate for the classification of private equity investors, because in many cases it is not possible to differentiate private equity investors from pension funds or holding companies by the industry code. In the second step we used information about the financing of a deal. We classified transactions as private equity backed if the description of the financing of the deal included one of the words development capital, private equity, venture capital, angel investment or leveraged buyout. For a private equity backed transaction either the business description or the financing of the deal had to indicate the involvement of private equity.
However, we deleted targets of transactions with unknown deal financing, or a deal financing that indicated seed financing. Similarly we dropped targets from the sample if we could not classify the final stake of the acquirer as minority or majority. In the third step we classified 40 buyouts as private equity backed transactions in which the deal description included the word buyout and the acquirer acquired a majority stake. We classified transactions as expansion financing if they involved the acquisition of a minority stake and the financing of the deal did not indicate buyout activity. We dropped targets of transactions that did not fit into this profile, e.g. buyouts with a minority stake, expansion financing with a majority stake or cases in which the description of the deal type indicated a buyout, but the description of the financing of the deal indicated the use of development capital.
